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Stiffness characteristics - 2 
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Fibers 


Lamina 


Laminate 


S true ture 


Matrix 
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2- Orthotropic materials : 
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3- Anisotropic materials : 

Jajjj Jajlj lilljA (Jjoj] j djlAlaJVl ^J<Q> ^ ÅIjIj jjc. ^j^jiKjall lg >^->1 ji. Jilj-e <^A* 

A ql'1-N *11 dllAL^jVl 

Stiffness : 

^ Stiffnsss J< -Ml ^9 e^Lall <La ^jULa ^jc-^xh A-L^aLå. ^A 

Factors affecting deformation - J^a >jj <^a J^tja : 

1- Loads- lWVi 

2- Dimensions of building - -M 

3- Type of Support ( Roller, Hinged, fixed ). 

4- Stiffness characteristics - a^'j^ 



Stiffness characteristics 


Isotropic 


orthotropic 


Steel - Glass - Polymer 
isotropic Ji (J^ ^ l_ls 


1 - Young's modulus E = 

2 - Shear modulus G = 


Normal stress 


Normal strain 
Shear stress 


Shear strain 


3 - Poisson's ratioV = STransverse 
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FRP - Wood - Timber 
orthotropicJ! aA^uA aj^a^. t ^ ? 
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1 -Young's modulus Ei (Major) j&\ 


2 - Young's modulus E2 (Minor)>-vi 
Normal stress ^^1 ^ 

Normal strain ^ 


oL^jI \ .og ix> 

3 - Poisson's ratio Vi 2 (Major) j&\ 


4 - Poisson's ratioV 21 (Minor) 
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jc. strain J^i j& La&!>t£ 
cM c$j\ j-11 strain J) 


2 - Shear modulus G = G12 = G21 

Two dimension property . 
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If V fiber 0.7 So V polymer = 0.3 


1 -Rule of mixture : 


Ei = Ef * Vf + Em * Vm 


v„.v, *Vf + V, 


Vf +^rn*Vm 


First equation 
Second equation 


2-lnverse Rule of mixture : 
1 Vf Vm 

E2 Ef ~~ Em 


Third equation 


J Vf Vm 

Gl2 Gf Gm 


Fourth equation 
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Fifth equation 
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